Although comorbidities and ADHD subtypes are both associated with behavioral symptom severity, little attention has been paid to the effect of co-occurring comorbidities and ADHD subtypes. Drabick et al found a synergistic effect of co-occurring ODD and ADHD symptoms on aggressive, anxious and depressed problems [7] , whereas Volk et al found that comorbidities do not result in increased ADHD subtype impairment [9] . Because ADHD patients with more severe symptoms need more medical treatment, it is important to develop an instrument-a type of screening tool-to distinguish these patients from other patients.
The Child Behavior Checklist (CBCL) was published by Achenbach in 1991 [10] . It is a simple, easy and cost-effective instrument for primary care psychiatrists. Recent studies have suggested that the CBCL is a good instrument for assessing comorbid psychiatric disorders [11] . The association between the diagnosis of ADHD and the attention problems scale of the CBCL has already been reported [12] . Vaughn et al also found that the CBCL can identify specific ADHD subtypes [13] ; however, these studies restricted the application of the CBCL to specific areas, e.g. whether ADHD subtypes are comorbid with other diagnoses. Whether the CBCL can be used to identify ADHD subtypes with comorbidities has not been explored.
The current study examined the correlation of comorbidities, ADHD subtypes and behavioral symptom severities in comparison with CBCL subscales. We aimed to identify the differences in behavioral symptom severity among ADHD subtypes with or without comorbidities. We hypothesized that scores for the CBCL scales would be higher in patients with the ADHD-C subtype with comorbidities.
METHODS

Patients
Institutional Review Board approval was obtained from the Ethics Committee of Mackay Memorial Hospital. The purpose of the study was carefully explained to both ADHD children and their parents, and informed consent forms for this study were signed by both parties before further interviews were conducted.
The participants of the study included 116 children who met the DSM-IV diagnostic criteria for ADHD. The diagnosis was confirmed by a child psychiatrist from the outpatient department at Mackay Memorial Hospital in Taipei between August and November in 2005. Children with organic psychosis, autism or mental retardation were excluded. The final sample included 94 boys and 22 girls, aged 7-12 years (mean ± standard deviation, 9.14 ± 1.64 years).
The initial ADHD diagnosis was made by a fully trained child psychiatrist from the outpatient department of the Department of Child Adolescent Psychiatry following DSM-IV criteria. To prevent sampling bias by the psychiatrist's subjective assessment, the Mini-International Neuropsychiatric Interview (MINI-Kid) was used to further interview all participants. The MINI-Kid was developed by psychiatrists in the United States and Europe for DSM-IV and the International Statistical Classification of Diseases and Related Health Problems, 10 th revision. It was designed as a short and accurate interview and had a high compatibility with other structured interviews [14] . The ADHD subtype and comorbidity data were both assessed by the MINI-Kid.
Demographic information on each of the associated ADHD risk factors, including age, sex, school grade, birth order, socioeconomic class, school performance, interpersonal relationships, and finger playing habits was recorded, in addition to the presence of parents during group therapy. Socioeconomic class was assessed according to Hollingshead's "two-factor index of social position". School performance, interpersonal relationships, and finger playing habits were recorded as "Yes" or "No" answers in interview questionnaires.
Instruments
The CBCL is designed to obtain competencies and behavior problems of children aged 4-18 years. The questionnaires contain 118 items to assess specific behavioral and emotional problems and were completed by parents. The CBCL was translated into Chinese via a two-stage translation [15] . The internal consistency and 1-month test-retest reliability (all α values and reliabilities > 0.6, except for Thought Problems) of this Chinese version are satisfactory for Taiwanese patients [16] . Parents rate their child on how true each item is at present or within the past 6 months using the following subscale: 0 = not true (as far as they know); 1 = somewhat or sometimes true; and 2 = very true or often true. These raw scores were converted to ageand sex-normalized T scores and were then compared with normative scores from a national sample.
Checklists with eight or more missing Behavior Problem items were excluded from the analyses. There are nine symptom scales measuring behavior problems in the CBCL. In the interest of parsimony, the present study only analyzed the following six scales: Somatic Complaints, Anxiety/Depression, Social Problems, Attention Problems, Delinquent Behavior, and Aggressive Behavior.
Statistical analysis
ADHD subjects were divided into four groups according to their subtypes and presence of comorbidities. The first group was ADHD-I without comorbidities, the second group was ADHD-I with psychiatric comorbidities (ADHD-I+), the third group was ADHD-C without comorbidities, and the fourth group was ADHD-C with psychiatric comorbidities (ADHD-C+). Multiple linear regression analysis was used to compare the differences in the six CBCL scales among these four groups using the ADHD-I without comorbidities group as the reference group. The scores of the CBCL scales were adjusted for age and sex. The significance level was set at 0.05 for single testing and 0.003 for multiple testing.
RESULTS
A total of 116 ADHD patients were analyzed in this study. The ratio of males to females was 4.27:1. Most patients (47.4%) had ADHD-C+, followed by ADHD-I (25%), ADHD-C (14.7%), and ADHD-I+ (12.9%). The frequencies of comorbidities were as follows: ODD (84%), conduct disorder (22%), dyslalia (13%), anxiety (10%), Tourette's syndrome (7%), and tics (3%). Comorbidities had no significant effect on clinical characteristics or behavioral severity (data not shown). The demographic and clinical characteristics are summarized in Table 1 . The results showed that the mean age of the patients was different between the four groups and that patients with ADHD-C were younger than those in other groups. It also demonstrated that interpersonal relationships were significantly different between the four groups, with more patients in the ADHD-C+ group having bad relationships. By contrast, there were no associations between sex, school grade, school performance and socioeconomic class. Table 2 summarizes the comparison of the six CBCL scales between the four groups. The results showed that the scores for the Aggressive Behavior and Anxiety/Depression scales were significantly higher in patients with ADHD-I+ than those in patients with ADHD-I. The scores for the Aggressive Behavior scale were also statistically higher in patients with ADHD-C group than in patients with ADHD-I. By contrast, the scores for the six CBCL scales analyzed in this study were significantly higher in patients with ADHD-C+ than in patients with ADHD-I.
DISCUSSION
In the present study, we examined the correlation between ADHD subtypes, comorbidities, and behavioral symptom severities by comparing the CBCL scales. The results showed that patients with ADHD-C+ had more severe symptoms than patients with ADHD-I.
The demographic information in Table 1 summarizes the social characteristics of the patients. We aimed to explore whether ADHD patients with more severe symptoms (as expressed by subtype and comorbidity) show different social characteristics (demographic variables). Our results were in accordance with previous reports showing that males predominantly suffered from ADHD and that patients with ADHD-C were younger than those of the other subtypes [2] . However, the sex distribution showed no difference among the four groups. ADHD-C+ patients showed a greater tendency to have bad interpersonal relationships compared with the other groups, indicating a synergistic effect of ADHD-C subtype and comorbidity on this characteristic. The presence of the child's parents during group therapy is an indicator of the parents' involvedness in their child's behavior, which may be different between ADHD patients with or without comorbidities. However, no associations were found among these four groups regarding school grade, birth order, socioeconomic class, school performance, finger playing habit, and attendance by parents during their child's group therapy.
The Aggressive Behavior and Delinquent Behavior scales were found to predict bipolar disorder, while the Anxiety/Depression and Aggressive Behavior scales predicted major depression [17] . The Attention Problem scale was the only significant predictor for "pure" ADHD [18] . In our study, the scores for the Aggressive Behavior and Anxiety/Depression scales were significantly higher in patients with ADHD-I+ than in patients with ADHD-I. We also found that the Aggressive Behavior scale could differentiate between the ADHD-C and ADHD-I subtypes. The scores for all six CBCL scales were higher in patients with ADHD-C+ than in patients with ADHD-I. Accordingly, the additional effect of a combined subtype with comorbidities represents behavioral symptom severity. This is not congruent with Volk et al's study [9] , which showed that the presence of comorbidities does not significantly increase impairment among the ADHD subtypes. Because we used clinic-referred ADHD subjects, who were different from Volk et al's population-based individuals, our results suggest that the co-occurring effects may be more prevalent in clinical patients.
The CBCL was proven to be a rapid and useful instrument in identifying specific ADHD subtypes and comorbid psychiatric disorders [11] [12] [13] . In this study, we extended the clinical application of the CBCL to a new area. Using the CBCL, psychiatrists can identify patients with more severe symptoms. For example, an ADHD patient with high scores in all six scales is very likely to have more severe symptoms and probably needs more intensive treatment. Because the CBCL is a simple and easy tool, reaching a diagnosis using the CBCL can be done more quickly, *Kruskal-Wallis test; † Pearson's χ 2 test. ADHD = attention-deficit hyperactivity disorder; ADHD-I = ADHD inattentive subtype; ADHD-I+ = ADHD-I with comorbidities; ADHD-C = ADHD combined subtype; ADHD-C+ = ADHD-C with comorbidities; SD = standard deviation. and patients with more severe symptoms can be treated earlier.
There are several limitations of this study that should be noted. First, the sample size of our study is relatively small. This small cohort cannot distinguish the small differences among the four groups. Therefore, the findings of this study need further confirmation. Second, we used the 1991 version of the CBCL. The CBCL has been updated to the 2001 version, and the scales may perform differently. However, the updates are minor and we assume that any changes in performance should also be minimal. Third, the comorbidity data in this study were assessed at a single timepoint. This limits us in understanding the natural course of problems during a person's lifespan. Finally, we did not collect the treatment results of these patients. It would be interesting to determine whether the CBCL could be used to distinguish patients with a better response to treatment from those who do not respond well.
In conclusion, our results showed a significant difference in the CBCL scale scores between patients with ADHD-C+ and ADHD-I. These results suggest a synergistic result of comorbidities and the ADHD-C subtype on behavioral symptom severity. Because the CBCL is a simple and easy tool, physicians could use the CBCL scale scores to distinguish patients with more severe symptoms from other patients, and thus provide earlier and more effective care to these patients.
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